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7. INTERIOR OF A SET
A point x is said to be interior to a set A if A is a neighborhood of x.
The set of all points interior to A is called the interior of A, and written A.
For instance, in the real line R, the interior of any interval of origin a and
extremity b (a < b) is the open interval ]a, b[; for neither a nor b can be an
interior point of the intervals [a, b], [a, b[ and ]a, b], as no interval of center
a or b is contained in these three intervals.
(3.7.1)   For any set A, A is the largest open set contained in A.
For if x e A, there is an open set U* c A containing x; for each y e Ux,
A is by definition a neighborhood of y, hence y e A, and therefore Ux c= A,
which proves A is open by (3.6.4). Conversely, if B c A is open, it is clear
by definition that B c A. Open sets are therefore characterized by the relation
j\ •—~ /Y.
(3.7.2)	If A c B, then A c B.
This follows at once from (3.7.1).
o
(3.7.3)	For any pair of sets A, B, A n B = A n B.
o
The inclusion A n B c A n B follows from (3.7.2); on the other hand,
AnB is open by (3.5.3) and (3.7.1)  and contained in A n B,  hence
o
AnBcA/7Bby(3.7.1).
The interior of a nonempty set can be empty; this is the case, for instance,
for one point sets in R.
An interior point of E — A is said to be exterior to A, and the interior of
E — A is called the exterior of A.
(3.7.4)   In order that a point xeEbe exterior to A, a necessary and sufficient
condition is that d(x, A) > 0.

